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Abstract 
The purpose of this study was to investigate the cognitive levels of the questions that pre-service chemistry teachers plan to use in 
their classes for evaluation according to Bloom’s Taxonomy. The study was conducted by using semi-structured interviews with 
eight pre-service chemistry teachers. Results indicated that pre-service chemistry teachers believe that every level of questions 
should be used for evaluation and they would have some difficulties in evaluating the questions at the level of analysis, synthesis 
and evaluation. Based on these results, the importance of higher level questions and how to evaluate them should be emphasized 
in teacher education programs. 
© 2011 Elsevier Ltd.
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1. Introduction 
One of the main purposes of education is to bring up individuals who have developed higher order thinking skills 
because high cognitive level questions lead students to improve these skills. In order to understand in which level 
the students reach the cognitive behaviors, teachers make use of the answers students give to the questions, because 
learning usually starts with a question. Teachers should ask questions that will lead students to higher level thinking 
(Allen&Taner, 2002).  
The role of questions asked by teachers is a productive area to explore because they and the way teachers ask 
them can influence students’ cognitive processes (Chin, 2007). Higher level questions lead students to question and 
to think in higher levels. When students learn to use more complex mental skills, they can remember many things 
and use them effectively (Hotiu, 2006).  
An instructor should address higher level cognitive objectives in addition to lower levels (Porter&Brophy, 1988). 
Teachers should make an effort to increase the cognitive level of instruction, so that students can progress to the 
higher levels (Cano&Newcomb, 1990).  
Preparing good questions, just like the other stages of education, is such an art that requires specific skills. These 
skills are similar to the skills needed for effective training (Linn&Gronlund, 1995). Generally it is believed that 
teachers’ preparing good and appropriate questions and using them are requirements for improving the quality of 
education (Karamustafao÷lu et al., 2003). Wilen (1991) pointed out that teachers were very persistent in asking 
questions which require the repetition of the knowledge learned in the exams. In a study carried out by Falk (2010), 
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it was found that although teachers were aspired to teach across all cognitive levels of Bloom’s Taxonomy, they 
used higher cognitive level questions; in quizzes and exams they used low level questions.  
If the questions that students encountered require lower order thinking skills, students would not develop higher 
order thinking skills and use them (Hummel&Huit, 1994). Teachers should teach at all levels of Bloom’s Taxonomy 
in the classroom to develop deep understanding (Falk, 2010). The students face with the questions which assess not 
their learning at the same level, but their learning at different levels will help them in gaining higher level thinking 
skills (Karamustafao÷lu et al., 2003). Teachers need instruction in how to achieve cognitive variety in discourse 
across levels of Bloom’s Taxonomy (Falk, 2010). 
An instruction should be provided to pre-service teachers to help them recognize and write instructional 
objectives at different levels of cognition (Cano&Newcomb, 1990). Teaching and evaluating students at higher 
levels of Bloom’s Taxonomy may help them recognize the content better, at higher levels of cognition, and for a 
long time. When teaching is done at higher cognitive levels in the classes, students retain knowledge longer. 
Teachers should focus on using different levels of cognitive domain while teaching, and then assess students at all 
levels of Bloom’s Taxonomy (Falk, 2010). 
The significant role that questions have in teaching and learning makes it necessary to analyze the cognitive level 
of questions that pre-service chemistry teachers plan to use in their classes. Therefore, the purpose of this study is to 
investigate the cognitive levels of the questions that pre-service chemistry teachers plan to use in their classes for 
evaluation according to Bloom’s Taxonomy. 
2. Method  
This study was a case study and conducted with eight volunteer pre-service chemistry teachers in a university in 
Turkey in 2009-2010 spring semesters. Pre-service chemistry teachers were successful on Measurement and 
Evaluation course and were to be counted as graduated. In this study, data was collected by using semi-structured 
interviews. During the interviews pre-service chemistry teachers were asked in which cognitive levels of questions 
they plan to use in their classes, the reasons for using those levels of questions and in which level they would have 
difficulties in evaluating the answers of their students to those questions. The interviews were audio taped. 
Responses of pre-service teachers were analyzed and discussed by two researchers. Verbal transcripts of interviews 
were analyzed interpretively.  
The questions of this study are presented below: 
1. Which cognitive levels of questions do you plan to use in your class according to Bloom’s Taxonomy? What 
are the reasons for using these levels of questions?  
2. Which level will you have difficulties in evaluating the answers of the questions? 
3. Results  
Results indicated that pre-service chemistry teachers believed to use every level of questions based on Bloom’s 
Taxonomy in process evaluation and outcome assessment. Seven participants thought that every cognitive level of 
questions should be used in classes and one of them explained this situation as: “Students do not lose anything at the 
levels of knowledge and comprehension because knowledge level is the most basic level, but it does not mean that 
only these levels should be used.” The other participant stated that he believed that every level of questions should 
be used, especially analysis, synthesis and evaluation levels, because he wanted his students to make their own 
interpretations when they were answering the questions during instruction. Also one of the respondents explained 
this situation as:  
If we only use lower cognitive level questions, students only know but they cannot know why it happens, how it 
happens. Today we can reach information immediately. Therefore there is no need to upload so much 
information. But if students know how to use higher cognitive levels such as analysis, synthesis and evaluation, 
they can establish a connection with the information and their daily life more easily....  
Only one of the participants stated that he was against the use of questions in knowledge level and he explained 
this situation as: “Knowledge level questions lead people to memorize, therefore I am against using knowledge level 
questions.” Also, he explained this situation as:  
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I am against the imposition of knowledge to the students despotically. Since my high school years when I want to 
learn something, I try to understand the essence of it by asking the reasons. I try to provide training to my 
students by the same way. If this happens, this situation corresponds to the higher cognitive levels according to 
Bloom’s Taxonomy. Evaluation and synthesis are so beautiful levels that make people understand and explore 
the nature. Because of these levels, science develops...  
One participant thought that choosing the levels of questions depends on the cognitive level of students and 
explained this situation as: “Increasing evaluation level questions don’t have logic in a very low level class. Asking 
evaluation level questions don’t have any meaning for students if they have problem in knowledge level.” On the 
other hand, one of the participants thought that determining the levels of questions depends on the subjects and 
explained this situation as: “After detecting the suitability of levels for subjects, I use every cognitive level in my 
questions with certain percentages.” 
Also four participants thought that instead of using analysis, synthesis and evaluation level of questions in the 
exams, those levels of questions should be used in project and performance assignments. One of them explained this 
situation as:  
I don’t think to use every cognitive level of questions in my exam questions. Evaluation is the highest cognitive 
level; students can’t answer the evaluation level questions in the exams. They can’t think about the answer of 
this level question immediately. Because of this reason I want to use higher cognitive level questions in 
assignments but not in the exams.
Another participant explained this situation as: “In these days, application level questions are often used in 
universities and high schools. But I plan to use synthesis and evaluation level questions in assignments. Also I will 
use application and analysis level questions in the exams.”  
All of the participants indicated that they would have some difficulties in evaluating the questions in the level of 
analysis, synthesis and evaluation. Two participants thought that teachers may not be objective when evaluating the 
questions in the level of analysis, synthesis and evaluation and one of them explained this situation as: “In analysis, 
synthesis and evaluation levels, students answer the questions individually. Thinking of each student is not the same. 
Also teacher who evaluates the responses may not agree with the students. This can cause subjectivity.” One 
participant thought that the questions in the level of analysis, synthesis and evaluation can be evaluated by using 
certain criteria. 
4. Conclusion  
The results of this study suggested that pre-service chemistry teachers believe that every level of questions based 
on Bloom’s Taxonomy should be used in their classes during instruction. Also in this study participants thought that 
instead of using higher cognitive level questions in exams, these levels should be used in the assignments. Similarly, 
Falk, (2010) found that teachers aspired to teach across all levels of Bloom’s Taxonomy and use lower cognitive 
items to assess students in quizzes.  
Questions based on the higher levels of the cognitive domain help students to develop higher order thinking skills 
such as critical thinking, interpretation and prediction. Because of this reason, the importance of using higher order 
questions such as analysis, synthesis and evaluation, and how to evaluate them should be emphasized in teacher 
education programs.  
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